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(57) Abstract: An optical information recording 
medium comprising a first substrate, a second 
substrate and a recording layer formed between 
the first and second substrates, and having a land 
portion and a groove portion formed thereon, 
wherein a distance between a light source for 
a laser beam irradiating the optical information 
recording medium and the land portion is larger 
than that between the light source and the groove 
portion, the difference D between a distance from 
the light source to the land portion and that from 
the light source to the groove portion is within a 
range, 0 < D < A /(4N), A being wavelength of 
laser beam and N refractive index of the substrate, 
and the groove portion is formed on the optical 
information recording medium at a pitch of up 
to 40 fi m and has either of a first state providing 
a first reflectance and a second state providing a 
second reflectance lower then the first reflectance, 
a reversible change-over between the first and 
second states being enabled by a laser beam 
irradiation, the difference <t>r<t>2 between the 
phase <t> { of reflection light from the portion 
in the first state of the groove portion and the 
phase 02 of reflection light from the portion in 
the second state of the groove portion when a 
reproducing laser beam is applied to the groove 
portion satisfying 2n 7T - 7T < 0 , - 0 2 < 2n 7T (n, 
arbitrary integer). 
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^M^R GL ^-r^i, 

R GH =R H i exp ( i A<l>) +R H2 exp (-2?c i • 2dn,/A) - ex 
25 p (iA<f>) 

RGL = RLi + R H2 e x p (-2tc i • 2dn/A) - exp ( i A<£) 
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c^i r lh i 2 - 1 r ll i 2 

= I R Hl exp (iA). +R„ 2 I 2 - | R L1 exp (i A) +R H2 exp 
(1 A*) I 2 

= (R H i 2 -Rli 2 ) +2R„ 2 (R H1 cosA-R L1 cos (A-A*) ) 
(&£U A=- 2 7C • 2 d n X /X) 

Cc^l RghI 2 " I RglI 2 

= (R H i 2 -Rn 2 ) +2R„ 2 (R Hl c o s A-R ul c o s (A+A<*>) ) 

tfcZ> 0 tot, C L tC G 0H"c L -C G tt» 

C L -C 0 =2R„ 2 R L1 {cos (A + A<*>) -cos (A-A0) } 
= -4 R H2 Rli * s i n A • s inA* 

s i nA • s inA4> = s in (- 4 % d n ^A) -sin (A<f>) >0 

£<Ba&#ffcTA*©ttfflttd#» Ak/ (20^ <d<A/ (4n,) + 
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Ak/(2n 1 ) (kfiftt) C^Si^lis i nA^IOiSOT, 2uk- 
7C<A(f)<2n7C (ntefrMomm tin*), 4tf±mffi®]m<DttU, 2n 

<d<A/ (4n t ) fr2>Z.ttf-WLmX-&5 0 Z0)£%\t, ±X%^fcck5 
MHA^, 2n7C-7c<A0<2n7C (n&ftlc<E>»c) <hi-£<h, 

&fg^A<f>&> 0<A<f><0. 5 7tfc&£C£#$£K:|l?i;LV>. 

-mzA <f>m&$.v \z±%\ J \m*tz&wx\z&ft&<Dmktfim.x& v , &m 
mmm^ft^fe&otttfrteirwztt lt±% < mwmmt vtv%5& 
e»T^^o z.tizmnz>rcmz, ^mm^tA^m^^m^t^^^r^ 

A<f>^0<A<f><0. 5 %<DW®ft\Z$>Z>}i%\Z 

m-^T^mLrc^^rmow^M^^mmiz^Km, mm 

#b<&£i|i) tVtctf, ¥y?-Tp\Zttt2>>f)l-7U<D$SGw\$, 0. 5 0 
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mmmsvttntLT, sd, refuse *'pu< th^mm* 

Biz, BUM 5 £ 3 nmPi!2 0 nmPiT tLTcm&h, ±f3<Z)^jlfc{&*BM$a 

*%wx\$, &®mwm-%tc®<D%mtvTnmz&zjjm&m^z>o t 

mzm^xnmu nBntc%^m^t^m<Dmm^m^x^mm^o^x<D 
Rm\z&^x%tt)\>¥-m?m\zm~3<ttm<<, ^ux, 'mnrcmttn 
j£*m<zt\z&-DX, &mm±itx<DfcMm, mmm, ^mmms^mi 

mm<D&ffim*£<Dnmx&%ft%&mbz>jjmtvx, mmzmmzn? z 

^mmmtfcz&DizmfiWf&zntcmmzm^x, y> F®&&W)i>~-7 
mz^n^tm-^mzxmm^n k ^xm^mmom^m^-r^ zt\z& 
k>, y>^ut^)v-^m(Dv^(D^Bmmtt^^m^^h(ox^^o 

f§^M<^<Dm$, 1 d B&±?)l-7$$X*% <t&Z ttfpimtfcZo 

ta&, *%W\mi\ZKLtzMj&\zmM2tiZ>b0)X\ttii<. #M4, #® 
M6£fc\tZhZ0m%*mttf£^ffif&tLXb<kl<\ 

\zm<Dm*mtfz>mi&tvxb&\,\ m3\z*r&?\z. minm®. 

z<Dm&> m&(D£K>*®mmm&xzztc®mzti?£v\,\ m3iz&\,*x, 
ioi, 2 o wt^n^enmi. 3t2<DS&T&D, 103, 2 o 3\$mmm, 
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1 0 2, 1 0 4, 2 0 2, 2 0 4&ftttft 1 0 5, 2 0 5 fctK#|T&5. 1 

o 6 \mmm&<D*mMr& d , n 1 ®i hem ti 2 ©m igii t 
mm\zm < , ^ 2 ^ <Dmmm&mmt® v >x\z <t d RmfctSHft t & 5 

T, Bill 0 3*>Etf|l 0 5©||*Jfc(feW|<1-S!:t3W*b^. 
$2 0|$Glltt* Ml©M«SB||^iaLfc3feTiaiSfr5fc*, BI& 
«SK<Ktt-r*Clt3WaF*l/K H3ttEIIS2|tbfe«S^bT 
2|Rjt©fl|«E||Sflij^l / T 1 bJ;^. *%W\$. *®im*<DMl& 

wz. *%w0K¥ffimmmmfcommm\z^Tmw'r%* ±&%&&m 
*m wcM&xmz-o^Tffim-z. 

H4», *m\<D%¥ffimumm&o®mzm^zmwmm.$ o ooimmx 
f&mmws o o \z&^x. 1 3 1 9 mhxm&$> 

s^*&*r5J:^3&«T?#s. i4tt^2os«*fcttmi©»«is^u etnas 
mmxz\z\$. ftuz* &zwz&g\zfcVT%$*\z®&0m£r£\mm 
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K^toS^XSfflV^T'bi;^. COi^^ ^&£n&6-JI©fS^Wasj; D 
ffi"Fr*©T, &Q®mmzm&m%<D&M%}M*®ZZL£tfT*%Z<. %fcZ.<D 

IB»#tt^iRi±-r 5 £ t> 5 h & S , 

£„ JTOifcLTGe-Cr-N£J8^S«£fctt, 4>fc<£t>Ge, 

J8V>££&0&K#f§&n&, f77Xi, N 2 0> N0 2 , NO, N 2 ^©ggtHI 

£S*W8©j»fc/a^S#x£LTtt, Ar, KrfCDt^X^^S^i'^ 
fiM©J!^<hbT&, 04*14£S£2©a&fc2£U K»® 8 

an 3 *Tj&rr s c cnta, n i ©s& 1 1 jt^xm 2 ©g& 

2 <Djjifimwm< > PllteWVifcae)^ttfc:J:5»©jBMiftaw-c< 

So B 1 ©g& 1 K^Tte, ^l3*T^Mb7c^#:t^«^®^ 

m b & t >- h 4*©s& sj^ugRfcinB iz^rm $t>itz> z.tiz 

^Xk^n-hT^^^JCckoT^bTfeJ:^ . 
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<Dm&T»\$, m i (DmsLi n^mm^mzm^z-t^mm^thx^^m 
#&t>, ^^\zzLomi(ommi\z\miHm^m^nx^^m^o z.<d 
fc®\z\t> mio)mmi\$&z>n&&.±<Dmts mx\t, o. 2-0. 4mm) 
*%?z>z.ttfmi>i,\ %tc, mi<D&mimfHmmf$,?%\z\t, ®,mz 

mfalomZtffttfc&}m^Wi% (mX.\t, 0. 2mm£CF) T»> /«I;:J;oT 

ibh® 5 \zm£k<kh^~r\,*ttn*m*z> z. t, sternum 5 *i&m?z>xm<D 
miz^tj&mtf^mmmmz^tbm < im vx& < c tmmnx&Zo 
s a\z, ^mm%^mm%mm.wmm^i3^k<D~m\z-o^Tmm't^o 

m&mm 4 0 0 p-tf-^fcirr 3 w-it'-^ 2 0 i/-tr--3fcw* e> 

^1i-5nfc^--1f~^&^WfB^#:±(C^1-^^#m2 6«h, 

X2 1 th-AXyj 2 5 t^tfc OTO^MgB^^Ofe^ IS 
l/-i7 t -«2 0, ^l/^^l^mLfeTfe^^H (0^ 
itr) , W-lf-^^M«^^^0^^^<7cfe«Sj^2 2, 
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jsmz^xmrnt** %^mmm^w^m^mmmm.2 zm^xm^i*^, 
%^ 2 6 \z & d u— tf-mm^xx v v \zwl v z./vx^mmmm^ v 

<Dmmm-m&M2<DVim mm, &mm) ftzmiowm mm, 

vim mm, 7^77xti) &t>m2(Dwn mm, m&kwm 
"immzmtvnz u—tf-yto/w- udv* p 2 t-rz t, v-^-yton 

%¥®®m®Mfc<D%m& mm, mm temtbmw, amzntcm 

xmfrWiz z. tx^mvmkzft? z t&xz% 0 

mmm^0^mMMtm^mbmm^<D^±nmt^mm\zn^z.tf}n^^> 
mm, &£w<D7^7 7x#io iz&zmftzvfcMft 
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«fcDJBP3;ly<ttO. 3 3/imfirFT&£, 

mmKMO, ffiirJ*l^— tf-^OHPi: (NA) f& 0. 7 0£UhTfc5C: 

ummmBtiz. mmz-zt, M^om^mmmmz^xmrnu 5 o 
450 nm&T<DtiLmi*mtz>u--i?-yttvx\t, m^mmmmm/v 
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TrV*£Ga NM©¥^V'-'!f~#&a. cog a N**3ffr if-oifeStt, 

mmm.i) 

^L2^m^ffl^n^no. lmm, l. lmmTfe^iS^l 2 OmmCDx^X^ 
«*U*-3iH*-MtffitU £813, 7&£t>fcZnSfcS i0 2 &2 0m 
o 1 %U£httmt.h, 6^ifel:GeCrNib, IBM 5 £G 

e 29 Sb 15 Te B4 N 2 iU K»I.8$AgPdCu^tUfc. 
te> KM 3, 7£-W£*l7 0nm> llnmtU #M4, 6£<hfcfc:5 
nmtl, S3i*jf5£l 2nmtU Rltl8£8 0 nratbfc, £©tt t 13 

0. 1 7 7rT&^fc 0 

SPa^^cfcdlrMU IMfcDCl. 2 7W/cm 2 o;t 1 7'-^AlT 

JBE^O. 13Pamj;5i:^U &ffifcRF5. l 0W/cm 2 ©/W- 
£&AUTfro£. SS*S8Sri0g-r5lRtt, Ar#X££jEE0. 2 6Patt 
*J:5fcft*&U DC 4. 4 5W/cm 2 0A-«7-^AbTfT-Dfeo #MJf4, 

ifl^O^Xtb, XAy^ffftl. 3 3Pa£U X/ty^tf** 
<Dmmft&%4 0%tL, 7>Ay*A9-®£*RF6. 3 7W/cm 2 ilT 
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Z#ma£%mffiT5lZ$>rcr), ^4 0 5nm, tt#ll'>X<DMn& (N 
A) 8 5©I/~tf-3fcfcJB^ m&V-f7&%0. 18 5#nh 

*J;tf»D5ibEei*ttC'PViTffofc. C/NJt©8WBfcJ\ 
(8-16) 3©H^7?3TfiS©T-^. 1 8 5 Mm) fciSlEfc 

K\ 3T^$CDT-^tl 1TI$©?-^^, £Sfc»Djgb5 Op-f^W-l 

•9y££fl©v-£fc«g£b&. ^©m, **©^;V-:/»©h?y^&&frS 
3Tg£©Y-#©m^|gifI£ISgM5£U PftI©h7ry^^m^&»^OM 
JC»^bfcJifi[*>6©<gT»SI»gE^©58^*i:bTaijebfc. HOii 
b|Bft#tt©MiJi5fe©<fc5t:fTofc. £1*> C/NJfc©Mi£ITO©&jre, 
^;i/~^gPJC3Tg$©^-^S|a^b)fc. ^©&, u(D3TY-i/^llT7 

&»DjgbfroTiB£*&»j£U i»2 0dBja±#£ns$Sffl©i2gHe! 
*£»DjgbgBfik@j»c£b&. fe*«DjgbiaS^tt©IMli^*^T> 3TT- 

Wc»n r?-#* i mmthWift* 1 0©iB^<hbTicx.fco 

J»M<*:bT v 02© (a) iC^1-J;5(^ (1) tit^Xhyy^^y 

Ufczfcmvtc. z.<Dfm*m& (2) tTz>o (2) ©5vx##&fNni 
ffofco c/Nit, &£tfmK>mLmm®&<Dmm\t, im (1) ©«^tra« 
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3TS£©T-^©^gi|iI£$j£U B»T*PI#l©9>HiK<!)h9 

fti ooiuia^bfco &w «*Sff"5W-»f-^7*-s^afc-rsj:tfcj;o 

tfl9fcia^bfcS*i^6©i£T^SSIfe^©^^S £ btl^bfc. o£ 0, 
ttfr (l) tm& (2) WCB«Mtfe*J:5te:TO©Bft«ffofc. 

(1) t±<H«i:bfcl«ft:Sfp»bfc. C<D®fc*im (3) tTSo ill:, 
Oft U) , (2) (3) *IWibfcl|**w-r. 
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C/Nifc 


Mfcfltic 
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X 


A 


(3) 




A 
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BS?i83clC^ViT^©«Tfi^0 dBT&o-fc *>©§©» 0 dB<t0^t< 2 d 
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ViT^D5gbBjfg0^U^(Eim±#e>nfcfeO§O> 5 0 0 0IH^±l^|Hl«fc 
VPUfr-otchO^A, 5 0 0 0®c££^&;frofct>©£x£bT^b£:„ 

ctuc^u mfo (2) ^;i/->^*T?ttc/Njt««fcrx»D«UBBe«F 
20 ftz>ct\z&r), k^c/nh:, ^iiliitt, fc<ktf&#fc$e>MbgB 

2) 

Oniru 5. Onm, 8. Onm, 10. Onm, 12. Onra, 15. Onm* 
25 17. Onm, 2 0. 0 nmtbtdmtttl-Ztlfflk (4) > (5) , (6) » 

(7), (8), o), do), (i i) trs. cnzommz^x* 
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%2\z£n& m& (7) ~ (i i) iz^xhMfc (i) tmm^ m^c 
/NfttmmmnmmmznzzttfftfrZo zn\t, ztizmfrv 

tu-oT^ztcft^hz. (4) . (5) : (6) fciibm mm*± 

k tB»M5&itii!8m\ t *m£ do. onmPiT) Tftt, &ntc.m& 
m&mm$tu>. una, m®mm\z&KTmmmffi'z>fre>T-&z. 

%ffl%i°tZ>Z\£\Zj:?T, OlM^-k 0. 1 0 KO$mfo£~?2>Z\£-tf~t! 

ts. &r>M®fcmmt[sT, mx\t, -o. sotc — o. lonommtir 
zzLthmm^&z* k\zmm3<DWkm*^m<btz^&\z x m\z±.mm 
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x/ (4N) <D$m\z$>r> mtmmomftm , *f)v-"?m*, o. 40Mm 
%m*ft-rzm 1 owmtm 1 ©£^<fc o^sv^ 2 ©^a^fcrtsii 2 
-ytomM\z^y)pimm\z^mmx^y). ^)v-zrmzn±mu-^-yt^ 
itmbtt ¥)v--7ffi<D o%%2 <Dwm\z& s ©£§^©&*g * 2 1 <d 

^^-(f)^ 2n7c-7t<<i) 1 -</) 2 <2n7C (nteftiiOlt) *mtC?Z\ 
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1. miommt, vomits mu%iowfctm%^2<ow&t<DmzK 
urn v-*?-%<D%Mft s mm ? > f a* ©aai t mb i^-if -ytoymfr 

0<D<A/ (4N) ©ttfflfc&O (N«g$©JBJfr¥) , 

5 5 HufBH 2 <D#HK: § 6 <DK%%<D$m 4> 2 t(Dmd> l -4> 2 ^ 2n 

2. MiB^--^^MfB^ffl©l/-1f-^&MltUfe^lc^^T, MfB^ 

;V-^gP0"5 *>M3Sf! 2 ©JRIBfcfc S ©fi3tBES*3te©&*B * 2 <h©g * 

j-0 2 ^> 2n7r-7C<(/) 1 -^ 2 <2n7r-0. 1 tt (n«£It©g$c) £ii 
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3. mmv)i-7mzntmmo\s-v~mmftivt^&\z&^T, mvuf 

5 !-0 2 ^ 2n7T-0. 5 7C<<f> l -0 2 <2n7r-O. 1 * (nttffiKOg 

4. Olmm^lO. 4mmOT , Tf^D, Mf33!2 

o. 4mm«±T?^5, i \zmmoyt^mtamm^o 

10 

5. fl&Ee«)I©ff3#3 nm£U:2 0 nm£nFT&5> 8t3&E 1 KEffi©^ 
flNIEfltgft. 

6. .Mf3H 1 ©3£&£fc&MfB^2 ©lM£©5%©4>fc< t fc-;£©&fc©BirlB 

£d 2 «, HtlBl^-lf-^^g^A, HufBl/ — !f-ft#&SJfc:A3#-rs&K© 
S^Sn^-TSi:, A/20n l ^d 2 ^A/8ii l Sifct, m&mUzB 

20 7. HufBfB^Jftt, 'PflKthSb* Te, S e ©5 *><D^?nft%$&, W# 
25 
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SwtU Mm>f)l-'7&<DMmVy : ?*TptTZt%. Tp/4<w<Tp 
5 /2S#t&T» 1 Km«>3mMBM^ 

i i. mtty?*TptL. m&fffr-^omzGwtTzt, mm?)v- 

-f&Offlfi* 0. 5 0Tp^Gw^0. 8 5Tp&ISfc*t\ 1 K8B«©3fc 

10 

1 2 . sg i ©&Rt, $g 2 ©&&<h, mmm 1 ©g&tMfBSg 2 ©s«t <om\z 

15 ^^iB^^TO*r^P-^^03teMi:ME9> F$£©ffi©IEli«, 

0<D<A/ (4N) ©ISffltC&D (Nfc&KOJBtfSS) * 
20 iWB^JP-^att^ 0.4 0 /imttT©Ky^TWEM6^iliaB»tt#±»c^ 

ffifE^-^estt, $ 1 <DR#m&G*rzm 1 ©#&£sii 1 vmmz 
fg 2 cKwsirt*» 2 5 ft ^i"*i^o«»ft*ruT* 0 , mail 
1 ©^MtBufem 2 <D#mt\* % M&u-*?~yt<Dmmz&*)vsmmz&fc»i& 

25 T&D. 
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5t3]wt33! 2 0«il:$^ W©tlS0 2 i0id) r (J 2 t^ 2 n 
7C-7t<<f) 1 -<i) 2 <2n7C (nttffiS©fiE») SifeU 

5 HufBi/-if-^©A-7- Pxtp 2 tom^mmimz Z. t fc<fc 0 ^ 
mis-v-yt<DmM\z<k o , mm > mmmm 1 vwmfr e> mbis 2 

15 fcif £g£i?£1-3 t:t^ftM$mi^l Mia i^-- £r-^©A 7- 

*U P 3 H Pi^^Pa^Ofeig^, 

13. Mm%l<D&tiL<Dm-£tfO. 4mmPi™i3, MfB!g2<D^fc0j?£at 
0. 4mm^±T$D, ^MfBP-if-^O^P^C (NA) #0. 7 0£UT 
20 £3, ff&gl 2 {CSBic^^lf^iB^^ICMbT^Oia^ ^*5«fc^ 
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